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been	 found	and	 replicated	 in	many	 laboratory	 studies	 (Trautmann	and	 van	de	Kuilen,	 2015).	
Ambiguity	aversion	is	a	preference	for	risky	over	ambiguous	prospects	that	are	equivalent	under	
subjective	 expected	 utility.	 Several	 theoretical	 models	 have	 been	 developed	 that	 include	





is	 that	 few	experimental	 studies	have	 found	a	clear	 relationship	between	 individually	elicited	
ambiguity	aversion	in	the	lab	and	real-life	behavior	(Trautmann	and	van	de	Kuilen,	2015).	To	a	
certain	extent	the	same	limitation	also	applies	to	risk	preferences,	where	many	studies	provide	
mixed	evidence	 for	a	direct	 link	between	 individuals’	 lab-elicited	 risk	preferences	and	 related	
decision-making	in	real	life	(Friedman	et	al.,	2014;	Trautmann,	2016).	
	 Research	 on	 the	 predictive	 power	 of	 experimentally	 elicited	 ambiguity	 aversion	 is	
restricted	to	only	a	handful	of	studies.	In	the	field	of	developmental	economics,	Warnick,	Escobal	
and	Laszlo	(2011)	find	negative	effects	of	ambiguity	aversion	on	the	adoption	of	new	varieties	of	
crop	 in	 Peruvian	 farmers	 and	 Ross,	 Santos	 and	 Capon	 (2012)	 report	 a	 negative	 relationship	
between	ambiguity	aversion	and	the	adoption	of	new	variety	of	rice.	For	ambiguity	aversion,	as	
well	 as	 risk	 aversion,	 Sutter	 et	 al.	 (2013)	 find	 only	 a	weak	 correlation	with	 real-life	 decision-
making	in	adolescents.	Dimmock	et	al.	(2016a)	report	a	positive	correlation	between	ambiguity	
aversion	and	stock	market	participation	in	the	US,	but	in	a	very	similar	study	in	the	Netherlands	
this	 relationship	 only	 holds	 for	 subjects	 who	 perceive	 stock	 returns	 as	 highly	 ambiguous	
(Dimmock,	Kouwenberg	and	Wakker,	2016b).	
We	also	investigate	the	external	validity	of	likelihood	insensitivity,	which	is	a	modelling	
framework	 often	 discussed	 in	 the	 context	 of	 ambiguity	 aversion	 (Abdellaoui	 et	 al.,	 2011).	







context	 of	 high	 likelihood	 events.	 Regarding	 the	 external	 validity	 of	 likelihood	 insensitivity,	 a	
similar	 picture	 as	 with	 ambiguity	 aversion	 and	 risk	 aversion	 emerges:	 evidence	 for	 a	 clear	




but,	 interestingly,	 not	 for	 ambiguous	 situations	 like	 self-employment	 or	 private	 business	
ownership.	
Overall,	 the	 link	 between	 experimentally	 elicited	 ambiguity	 aversion,	 likelihood	
insensitivity	 and	 decision-making	 in	 real	 life	 is	 mixed	 and	 findings	 do	 not	 seem	 to	 replicate	








with	a	part-time	 job.	As	part-time	 jobs	affect	 the	total	amount	of	 time	spent	on	studying	the	
average	 study	 duration	 in	 the	 Netherlands	 is	 nearly	 six	 years,	 while	 most	 curriculums	 are	






















argument	 in	 this	 study	 is	 that	 taking	 out	 student	 loans	 is	 less	 about	 risk	 and	 more	 about	









debts,	but	both	 these	events	–	graduation	and	obtaining	a	 job	with	a	sufficient	 income	–	are	
several	years	and	numerous	ambiguous	events	away.	Yet	students	have	to	decide	at	the	start	of	
their	study	program	whether	to	take	out	a	student	loan	and,	importantly,	how	much.	The	higher	

















We	 use	 recent	 methods	 to	 elicit	 ambiguity	 aversion,	 risk	 aversion	 and	 likelihood	
insensitivity	 in	 a	 well-controlled	 laboratory	 setting	 and	 relate	 it	 to	 a	 real	 financial	 decision,	
student	 borrowing,	 which	 has	 ambiguous	 features	 and	 is	 relevant	 for	 all	 participants	 in	 our	
experimental	 population.	 We	 elicit	 ambiguity	 aversion	 and	 likelihood	 insensitivity	 based	 on	
matching	probabilities	of	three	uncertain	events	with	the	following	likelihoods:	0.1,	0.5	and	0.9	
(Abdellaoui	et	al.,	 2011;	Dimmock,	Kouwenberg	and	Wakker,	2016b;	Dimmock	et	al.,	 2016a).	
After	 this	 elicitation	 procedure,	 students	 answer	 a	 variety	 of	 questions	 concerning	 their	
borrowing	behavior.	We	find	both	ambiguity	aversion	and	likelihood	insensitivity	in	our	sample.	















Students	 can	 borrow	 up	 to	 €301.27	 per	 month.	 After	 four	 years	 of	 study,	 when	 the	 basic	
scholarship	ends,	students	can	borrow	up	to	€916.96	per	month	for	three	more	years.2	As	the	



























































































































We	 use	 the	method	 developed	 by	 Abdellaoui	 et	 al.	 (2011)	 to	 extract	 two	 indices:	 ambiguity	
aversion	 and	 likelihood	 insensitivity.	 For	 each	 participant	 we	 estimate	 the	 best-fitting	 line	
between	p	and	m(p),	by	means	of	OLS	on	the	open	interval	(0,1).	We	refer	to	the	intercept	with	









Abdellaoui	 et	 al.,	 2011;	 Dimmock,	 Kouwenberg	 and	 Wakker,	 2016b).	 The	 most	 common	






























Participants	had	to	select,	 in	each	row	in	a	choice	 list	 format	of	20	rows	 in	total,	 their	




































































5	 The	 four	 production	 methods	 were	 implemented	 as	 four	 separate	 treatments	 randomized	 over	 17	 different	
sessions	in	a	between-subjects	design.	In	a	companion	paper	we	focus	on	the	question	if	ambiguity	aversion	and	
























Variables:	 Borrowers	 Non-borrowers	 Overall	 	
N	(proportion)	 76	(32.62%)	 157	(67.38%)	 233	(100%)	 	
Income	 €	661.04	 €	556.88	 €	602.10	 	
Age	 21.92	 21.05	 21.68	 	
Siblings	 1.83	 1.61	 1.67	 	
Female	 56.58%	 55.41%	 55.79%	 	
Economics	study	 9.21%	 24.20%	 19.31%	 	
Live	on	own	 85.53%	 70.70%	 75.54%	 	
Study	years	 2.47	 1.88	 2.08	 	
Living	expenses	 €	568.42	 €	426.64	 €	473.90	 	


















Table	2:	 	 	 	 	 	 	
Variable									 Mean	 Std.	Dev.	 Min	 Max	 	 	 	
m(0.1)	 0.142	 0.064	 0.02	 0.40	 	 	 	
m(0.5)	 0.475	 0.083	 0.23	 0.8	 	 	 	
m(0.9)	 0.738	 0.110	 0.60	 0.98	 	 	 	
AA0.1	 -0.042	 0.065	 -0.30	 0.08	 	 	 	
AA0.5	 0.025	 0.083	 -0.30	 0.27	 	 	 	
AA0.9	 0.162	 0.110	 -0.08	 0.3	 	 	 	
Index	b	(ambiguity	aversion)	 0.097	 0.110	 -0.45	 0.31	 	 	 	
Index	a	(likelihood	insensitivity)	 0.254	 0.169	 -0.2	 0.89	 	 	 	
Risk	aversion	 0.547	 0.134	 0	 0.925	 	 	 	
	
In	 Table	 3	 the	 percentages	 of	 participants	who	 can	 either	 be	 classified	 as	 ambiguity	 averse,	
neutral	 or	 seeking	 are	 distinguished	 for	 the	 three	 different	 likelihoods.	 In	 coherence	 with	 a	
positive	 value	 of	 likelihood	 insensitivity,	 the	 percentage	 of	 ambiguity	 averse	 (seeking)	
participants	increases	(decreases)	in	the	ambiguity	neutral	probability.7	
	
Table	3:	 		 	 	
Likelihood	 0.1	 0.5	 0.9	 	 	
Ambiguity	averse	 13	(6%)	 87	(38%)	 197	(86%)	 	 	
Ambiguity	neutral	 59	(26%)	 76	(33%)	 20	(9%)	 	 	
Ambiguity	seeking	 156	(68%)	 65	(29%)	 11	(5%)	 	 	
																																								 																				

























































































































































































Observations	 228	 228	 228	 228	 136	 136	













Prob	>	Chi2	 0.0276	 0.0251	 0.0337	 0.0261	 0.0171	 0.0150	





























insensitivity	 in	a	well-controlled	 laboratory	setting	and	 relate	 it	 to	Dutch	students’	borrowing	
behavior	in	our	experimental	population.		
	 Dutch	students	face	a	multitude	of	ambiguous	elements	in	the	decision	to	take	out	a	loan,	












As	discussed	 in	section	2	of	 this	paper,	 the	cohort	of	students	that	participated	 in	our	
study	received	a	basic	scholarship	from	the	government	along	with	the	possibility	to	take	out	a	














from	 the	 lab	 are	 unable	 to	 detect	 any	 additional	 effects	 in	 students’	 borrowing	 behavior.	
Irrespective	of	students’	lab-elicited	preferences	for	risk	and	ambiguity,	some	students	have	no	















Hence,	 more	 research	 is	 needed	 to	 investigate	 how	 the	 expectation	 of	 defaults	 relates	 to	
ambiguity	aversion	and	likelihood	insensitivity	in	the	loss	domain.	
Overall,	the	results	of	this	study	and	other	experimental	evidence	regarding	the	external	
validity	 of	 lab-measured	 ambiguity	 aversion	 and	 likelihood	 insensitivity	 remain	 mixed	 and	
unconvincing.	For	risk	measurements	Friedman	et	al.	(2014)	argued	that	the	definition,	modelling	
and	elicitation	of	risk	does	not	(yet)	adequately	relate	to	the	perceived	risk	that	people	face	in	
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production	 methods	 were	 implemented	 as	 four	 separate	 treatments,	 randomized	 over	 17	
different	 sessions.	 In	a	 companion	paper	we	 focus	on	 the	question	 if	 ambiguity	attitudes	are	
influenced	by	the	construction	of	an	ambiguous	urn	via	a	between-subjects	design.	For	internal	
use,	 we	 labeled	 the	 production	methods	 as:	 ‘unknown’	 (n=54),	 ‘human’	 (n=55),	 ‘compound’	
(n=64)	and	‘nature’	(n=60).		
Before	 participants	 indicated	 their	 choices	 in	 the	 multiple	 list	 procedure,	 but	 after	
participants	had	selected	their	color,	we	explained	the	production	method	and	produced	urns	
U2	and	U10.	After	the	urns	were	composed,	they	were	placed	in	front	of	the	laboratory	where	














the	urns	 based	on	 temperatures	 (for	 nature)	 and	 randomly	drawn	numbers	 (for	 compound).	















Finally,	 the	 compound	 production	method	was	 very	 similar	 as	 the	 nature	 production	
method,	only	that	the	numbers	did	not	stem	from	temperatures,	but	were	randomly	drawn	from	
envelopes.	The	producer	had	to	draw	one	number	from	an	envelope	filled	with	numbers	from	0	














to	previous	 research	we	also	 find	quite	 some	 correlations	between	our	measures	 (Dimmock,	
Kouwenberg	and	Wakker,	2016b;	Dimmock	et	al.,	2016a).	The	indices	of	ambiguity	aversion	and	
likelihood	 insensitivity	 are	 significantly	 positively	 correlated.	 Risk	 is	 positively	 correlated	with	
ambiguity	aversion,	and	weakly	with	likelihood	insensitivity.	As	financial	literacy	and	scores	on	
the	cognitive	reflection	test	are	both	negatively	correlated	with	ambiguity	aversion	and	likelihood	
insensitivity,	 ambiguity	 attitudes	 can	 somewhat	 be	 explained	 as	 a	 cognitive	 bias	 (as	 also	 put	
forward	by	Wakker	(2010)).	Surprisingly	general	optimism	and	pessimism	do	not	correlate	with	
matching	 probabilities	 of	 0.1,	 respectively	 0.9.	 This	 indicates	 that	 general	 optimism	 and	
pessimism	 are	 different	 from	 the	 optimism	 and	 pessimism	 labels	 we	 use	 when	 we	 refer	 to	
participants,	that	respectively	overweight	and	underweight	likelihoods	of	0.1	and	0.9.		
	
Table	C1:	Correlation	matrix	 	    		 		
Variable	 		 		 		 		 		 		
	 Index	b	 Index	a	 AA0.1	 AA0.5	 AA0.9	 Risk	
Index	b	 1	 	     
Index	a		 0.321***	 1	 	    
AA0.1	 0.471***	 -0.598***	 1	 	   
AA0.5	 0.732***	 -0.059	 0.354***	 1	 	  
AA0.9	 0.674***	 0.881***	 -0.148**	 0.136**	 1	 	
Risk	 0.132**	 0.108*	 0.019	 0.056	 0.145**	 1	
Optimism	 -0.074	 -0.034	 -0.038	 -0.033	 -0.064	 -0.076	
Financial	Literacy	 -0.191***	 -0.122*	 -0.081	 -0.055	 -0.198**	 0.065	
Cognitive	reflection	test	 -0.234***	 -0.129**	 -0.054	 -0.172***	 -0.190***	 0.086	
	
Table	C2	shows	that	bivariate	correlations	between	ambiguity	aversion	(index	b)	and	risk,	
financial	 literacy	 and	 scores	 on	 the	 cognitive	 reflection	 test	 hold	 when	 controlling	 for	 other	














































































































	      










Prob	>	F	 0.0021	 0.2675	 0.9376	 0.3132	 0.0066	




Secondly,	 we	 perform	 several	 robustness	 checks	 to	 validate	 initial	 findings	 between	



































Amount	borrowed	 		 		 		 		 		 		















































































































































Observations	 76	 76	 76	 76	 46	 46	













Prob	>	F	 0.0000	 0.0024	 0.0002	 0.0011	 0.4354	 0.4416	
















































































































































Observations	 76	 76	 76	 76	 	
F	test	 F	(11,64)	=	3.44	 F	(14,61)	=	2.63	 F	(12,63)	=			3.60	 F(15,60)	=				
2.86	
	
Prob	>	F	 0.0008	 0.0048	 0.0004	 0.0020	 	














































































































































































Observations	 228	 228	 228	 228	 136	 136	 	
Consistent	
sample	














Prob	>	chi2	 0.0064	 0.0090	 0.0113	 0.0142	 0.0649	 0.0628	 	
Pseudo	R2	 0.016	 0.019	 0.016	 0.019	 0.0237	 0.0255	 	
***,**,*	significant	at	the	0.01,	0.05,	0.1	respectively.	Standard	errors	reported	in	parentheses.	
		
36	
	
Figure	C6:	Scatter	plot	ambiguity	aversion	and	amount	borrowed	within	sample	of	borrowers	(n=76)	
	
